The chemical and biological characteristics of Soluble Protective Antigen (SPA) separated from culture fluids of Salmonella enteritidis strain 2547 were analysed. It was shown that SPA has 3-hydroxy, nonpolar fatty acids by thin-layer chromatography. The fatty acids were identified as lauric, myristic, palmitic and 3-hydroxymyristic acid using gas chromatography-mass spectrometry and mass chromatography. These fatty acids are common constituents of the lipid A obtained from S. enteritidis. SPA was found to enhance the plaque-forming cell (PFC)-response to sheep erythrocytes in the recipients' spleen. In addition, SPA enhanced the clotting activity of Limulus amebocyte lysate. These results show that SPA possesses the properties of lipopolysaccharides isolated from strain 2547 by chemical procedures.
Introduction
In the case of infeciton caused by Salmonella species, which are facultative intracellular bacteria, effective protection seems to be exerted only by cell-mediated immunityl). Living cell vaccines are shown to induce a cellular immune response, and are thought to be more effective for protection than non-viable vaccines2). However, several investigators reported that ribosomal vaccine is effective against Salmonella infection3)4). This vaccine, which is non-viable, elicites cellular immunity and gives excellent levels of protection as compared with living cell vaccines.
In this laboratory it has been shown that 0.05 ,ug of Soluble Protective Antigen (SPA) separated from culture fluids of S. enteritidis strain 2547 gives 80% protection against the challenge of 10,000 LD50 of S. enteritudis5). The protective capacity of SPA has been attributed to the ability to elicit both a cellular and humoral immune response in the host, as measured by passive transfer of peritoneal cells, splenic lymphocytes or mouse anti-serum to SPA6)7). Furthermore, previous studies have shown that SPA augments not only specific resistance but also nonspecific resistance against Listeria monocytogenes infection by the activated functions of macrophages8)9). However, there have been few chemical studies on SPA, except for qualitative analyses by color reaction5).
The present study was undertaken to analyse the chemical and biological characteristics of SPA in comparison with lipopolysaccharides isolated from strain 2547 by chemical procedures. Fig. 2 and 3 ). The mass spectrum of peak c showing the [M-50]+ (loss of CH3OH and H2O) ion at m/z 208, a very intense peak at m/z 103 and ion at m/z 74 due to the C2 _3 cleavage indicates that peak c is 3-hydroxymyristic acid (Fig. 4) . Ion of m/z 74 can originate from a 6-membered McLafferty rearrangement involving the transfer of the y hydrogen and
The mass spectrum of peaks a, b and d commonly showed ions at m/z 74 due to the C2 -3
cleavage, m/z 87 and the molecular ions at m/z 214 (C12), m/z 242 (C14) and m/z 270 (C16), respectively . Since the mass fragment ion of m/z 87, due to the C34 cleavage, is chracteristic for nonpolar fatty acid methyl esters, peak a, b and d were identified as lauric, myristic, palmitic acid, respectively. 
